RECOLLECTIONS AND REFLECTIONS
on hearing that the case had rotated in the opposite direction to the vanes.   The cause of the rotation of the vanes is that the blackened surfaces get hotter than the bright ones owing to their absorbing more light.   When the molecules of the gas strike the blackened side they get hotter, and shoot off with a higher velocity than after striking the colder bright one, thus the kick or recoil is greater on the blackened surface than on the bright.   His experiments on the radiometer led Crookes to study other phenomena in gases at very low pressures.   In his time the production of a good vacuum was lengthy, tedious and arduous.    The only means available were Sprengel or Topler pumps ; both these required the continual raising and lowering of a vessel full of mercury, and it often needed a morning's pumping to get a vacuum good enough for the most important experiments.    With the pumps now available a much better vacuum can be got in a few seconds. The introduction of electric light made the production of vacua a matter of commercial importance, as the air had to be pumped out of the lamps.   This set inventors at work to produce a pump which should be automatic and rapid. The first satisfactory automatic pump was invented by Gaede in 1905, and from that time there has been a steady stream of automatic pumps working on a great variety of principles.   Gaede himself has invented at least three different types of pumps, while successful pumps have been introduced by Langmuir, Waran and others.    Some of these, it is claimed, can deliver five or more litres per second, and can reach a vacuum where the pressure is only one-thousand-millionth  part of atmospheric pressure.   This means that, of the molecules present in the vessel before the pumping began, only one in a thousand millions is left after it has been completed.   And what is even more im-374